Mechanisms of neutrophil damage to human alveolar extracellular matrix: the role of serine and metalloproteases.
Many syndromes of lung injury are associated with accumulation of neutrophils within the pulmonary parenchyma. These neutrophils have the capacity to produce lung injury by products including proteases and reactive oxygen species (ROS). We examined the ability of activated neutrophils to solubilize human alveolar extracellular matrix (ECM), and by use of scavengers and inhibitors, evaluated the role of ROS and proteases in this process. Supernatants of phorbol myristate acetate-activated neutrophils routinely solubilized 10.2% +/- 0.8% (n = 30) of collagen in human alveolar ECM, as measured by hydroxyproline release. Scavengers of ROS had no significant effect on ECM solubilization. Inhibitors of metalloproteases partially inhibited ECM solubilization (38.5% +/- 4.6% inhibition by ethylenediaminetetraacetic acid [n = 6], and 37.0% +/- 14.7% by 1,10-phenanthroline [n = 6]; p less than 0.05). Inhibitors of the neutrophil serine proteases, elastase and cathepsin G, markedly inhibited ECM solubilization (100.9% +/- 3.7% by alpha 1-protease inhibitor [alpha 1-PI] [n = 6] and 81.9% +/- 0.1% by soybean trypsin inhibitor [n = 6]; p less than 0.01). Since alpha 1-PI completely inhibited solubilization, metalloprotease activity appeared to be related to serine protease activity. This finding was confirmed by the observation that addition of a metalloenzyme activator, p-aminophenylmercuric acetate, in the presence of alpha 1-PI, restored solubilization to the same level as that inhibited by metal chelators. We conclude that human neutrophil metalloproteases and serine proteases directly solubilize human alveolar ECM. Furthermore, neutrophil serine proteases activate latent metalloproteases. However, ROS were not demonstrated to play a major role in ECM solubilization in our system.